Considerable media attention had been directed
skilled Canadians of either gender continued to migrate to the United States in the 1980s. 1 Card (2003) too argued that these qualitative improvements occurred as early as the 1980s.
In what follows, we have little to say about the quantitative aspects of Canadian migration to the United States, these have been discussed elsewhere at length (see Finnie, 2001 , for example). Rather, we explicitly address the shortcomings of previous qualitative studies which have used two decennial censuses, which allowed for the identification of both assimilation and cohort effects, 2 but limited in these sense that cohort effects were constrained to be equal across censuses, while the assimilation effect was constrained to be the same for all immigrants, irrespective of census year or entry cohort. As outlined by Borjas (1985) , this can bias both cohort and assimilation effects. Recent work by LaLonde and Topel (1992) , Baker and Benjamin (1994) , and Grant (1999) has shown that these effects can in fact differ by entry cohort. The model estimated below does not impose these constraints on the estimation. As with these three related studies, we use a general model in which coefficient estimates can vary both between census years and between immigrants and the native -born, thus avoiding these potential estimation biases. 3 In addition, the analysis that follows will explicitly include females. In many studies of immigrant quality, it is only the earnings of male immigrants that are analyzed. Furthermore, since estimates of these effects traditionally use common regression techniques, the conditional mean of the earnings variable is what is discussed. Recent work by Frenette and Morissette (2005) for Canada has shown that assimilation and cohort effects differ between entry cohorts at various locations in the earnings distribution. In the present work, we combine quantile regression techniques with the methodology outlined below in order to better ascertain if Canadian immigrants to the United States are improving in quality and, if so, at what point(s) in the earnings distribution this is occurring.
Although it is the 1990s that is generally considered the decade in which Canada most recently lost some of its most talented individuals, in some ways the 1980s provide a 1 Recent studies by Schoeni (1997) and Cohen, Zach and Chiswick (1997) have also addressed qualitative changes in immigration to the United States over the 1980s. Unfortunately, the Canadian-born in each of their samples is included with other immigrant source countries such as Australia and the United Kingdom. 2 Qualitative aspects of immigrant cohorts are generally the result of two effects. First, the assimilation effect is a measure the return to earnings for time spent in the host country. Second, there is cohort effect which means that successive groups of immigrants may be qualitatively different as a result of different levels education, etc. The two of these work together to determine the quality of immigrants in an economy.
particular good decade to study this phenomenon since US immigration policy remained relatively unchanged. Major changes in US policy occurred with the Immigration Act of 1965, with the next major policy changes not occurring until 1989 and 1990 . The former year is when the Canada-US Free Trade Agreement came into effect. It included provisions for the temporary migration of skilled workers between the two countries. 4 The latter year is when the US Congress enacted the Immigration Act of 1990, which came into effect in 1992. This new act increased the overall number of permanent immigration slots, nearly tripled the number of employment-based admissions, increased the number of visas for temporary workers, and made the transition from temporary to permanent immigrant status much easier (Lowell, 2001 ). Since it is these policy changes that have been responsible for much of the debate since the late-1990s, especially regarding the interpretation of much of the data, the 1980s also provide a good period of analysis for our purposes, although the experiences of both decades will be discussed.
The next section of the paper will discuss the methodology to be used in the empirical part of the paper. Section III discusses the 1980, 1990, and 2000 United States Census data that were used in the analysis. Section IV presents the results from the estimation of model.
The final section concludes.
II. Methodology
Following Borjas (1985) , LaLonde and Topel (1992) , and Baker and Benjamin (1994) , 5 the standard earnings function in year t for immigrants who arrived in the host country in period i is:
where yt is a measure of earnings at time t, Xt is a vector of observable individual characteristics, βt is the corresponding parameter vector, Ci,t are intercepts for i entry cohorts at time t. The error term for cohort i at time t, εi ,t , can be written as the sum of three unobservable components:
3 A series of Chow tests (not reported here) support rejection of these equality constraints. Testing for differences between census years, and between American-born and Canadian-born within each of these samples, for both males and females, we decidedly rejected the equality constraints. 4 These provisions have continued since 1994 under the North American Free Trade Agreement. 5 This section essentially follows the exposition of the model as outlined by Baker and Benjamin (1994) .
where: (1) a i,t, is a cohort-specific assimilation effect and reflects the rate at which the cohort accumulates country-specific human capital; (2) b i,t represents the cohort-specific unobserved time effect and is (usually) considered to be the result of macroeconomic conditions that can differ at the time of entry for each cohort; and, (3) ui is a cohort-specific fixed effect representing other unobserved factors that affect productivity and hence earnings. This is the result of unobserved talent and is referred to as the "quality" of the immigrant cohort.
The use of a single cross-section allows the estimation of the assimilation effect over k years as (a i,t -a i+k,t Using two separate cross-sections that are k years apart, the assi milation effect free of this fixed-effect bias can be estimated as (ai,t -ai,t-k) by using (Ci,t -C i,t-k) under the assumptions that the ui are fixed over time, and that E [bi,t -b i,t-k] affects some base group in the same way, the remedy to this problem is relatively straightforward. The solution is to compare immigrant earnings to the growth in those of some base group n, which will be native-born Americans in our estimates. 6 This is accomplished by running an additional regression:
6 LaLonde and Topel (1992) use a number of base groups in their analysis including the native born, earlier immigrant cohorts and, for comparisons with Mexican and Latin American immigrants, American-born Hispanics. They find that their inferences are not sensitive to the choice of base group. Using Canadian census data, Baker and Benjamin (1994) also try a number of different "base groups" arguing that there does not exist a strong argument for a "natural" base group. They, however, investigate immigrants from a number of source countries making the choice of an appropriate base group more complex. Similarly, Grant (1999) finds that her results are not sensitive to the
where ε n,t = b n,t + u n . Equation (3) is the analog to equation (2) for the native -born control group n, but with no assimilation effect. Thus, using two cross sections the difference (C i,t -
In other words, as long as the time effects for both natives and immigrants are equal, these effects will not bias our estimate of immigrant assimilation using the two cross sections.
The relationship between the quasi-panel and cross-section approaches can be expressed as follows. The predicted average level of earnings of cohort i in period t can be expressed as:
and the predicted average level of earnings for this same cohort in year t -k using the average level of observables of cohort i at time t is:
Similarly, the predicted earnings for a cohort that has the same number of years in the United States as those of cohort i in year t -k (using the average level of observables of cohort i) is:
Thus, in year t, cohort i + k has the same number of years since migration as cohort i does is year t + k .
Finally, the predicted earnings for the native-born base group n in year t, using the average level of observables for immigrant cohort i, is:
By using equations (4) and (6) 
The first term on the right -hand side of this equation measures the "within cohort" growth of the earnings of cohort i across the two data sets. It follows the same cohort across the two choice of natives as the base group. Given the intentions of this paper, it seems reasonable to assume that the American-born are the natural base group in our analysis given the similarities between the two countries. Selected estimations were also conducted using the British and Irish as the comparator group. The results suggest that the census periods and is the quasi-panel measure of assimilation. If we substitute from the equations above, we get:
If we have common net time effects on immigrant and native-born group (as we have assumed), this measure of assimilation contains: (1) a component which captures the net change in the "prices" of observables across immigrants and the base group between periods t -k and t; and, (2) a component capturing the change in intercept due to assimilation (a i,ta i,t-k ). Thus, this within cohort growth is the measure of assimilation of cohort i over the tenyear period between censuses.
The second term in equation (8) 
Given the assumptions made about the unobserved time effects, equation (10) has three parts: (1) the net effect of changes in the prices of observables; (2) (a i,t -k -a i+k,t ), the difference across time in the labour market outcomes of two cohorts at similar stages of assimilation; and, (3) (µ i -µ i+k ), the difference in the fixed effect across cohorts. Again, if there has been a decline in immigrant quality over time, this term will be positive. By contrast, if there has been an increase in immigrant quality, the term will be negative.
In sum, this methodology allows us to differentiate within cohort effects (which reflect the earnings assimilation of a single entry cohort) from across cohort effects (which reflect qualitative changes in different entry cohorts). This is done with a flexible estimation procedure which does not constrain coefficient estimates for immigrants and natives to be equal, nor are these constrained to be equal within each of these groups across census years. For example, given the increased returns to education in the United States during the experiences of this group in the United States were similar to the results of Canadians presented below over the timeframe examined.
1980s and 1990s, constraining coefficients to be equal across census years could introduce biases into coefficient estimates and lead us to erroneous inferences.
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III. Data
The data are obtained by merging the 5 per cent individual records of the 1980, 1990, and 2000 US censuses. A 1/100 subsample of the American-born was randomly generated for all years while all Canadian-born individuals were retained. Our sample was further limited to include only non-institutionalized individuals between the ages of 25 and 64 who worked at least 40 weeks in the year prior to the census, were not self-employed, did not attend school, and had at least $1000 in real salary (in 1989 dollars) in the reference calendar year. The income variable is the natural logarithm of real annual wage and salary income in the year preceding the respective census year (i.e., 1979, 1989 and 1999) .
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The years of education variable was coded to equal the number of years corresponding to the highest level of education. For example, some post-secondary education or an associate degree was coded as 14 years of education, while a bachelor's degree or higher was coded as 16. This methodology ensured consistency across the three censuses.
Experience was calculated using the familiar Mincer proxy (i.e., age -years of education -6 ). A-2 and A-3), these educational attainment differences are expected, but alone cannot account for the entire salary differential between Canadians and Americans.
We now turn our attention to the multivariate estimates. Table 3 presents the estimates of equations (1), (9), and (10) As discussed above, these cross-sectional cohort estimates of assimilation can be broken down into components within and across cohorts, both with and without native comparisons (the first and second terms in equation (8) above). The cross-section estimates can be suggestive of economic assimilation, but can be biased upwards as a result of declining immigrant quality over time. Conversely, they may be biased downwards if immigrant quality improves. The within cohort estimate will reflect the actual assimilation of the immigrant cohort, whereas the across cohort component will reflect any qualitative changes in the average individual between cohorts. Table 3 presents these estimates including implicit comparisons with the earnings experiences of the American-born over the same period. Again, the rationale for this comparison is that it allows for the control of changing macroeconomic conditions that (by assumption) equally affe ct both Canadians and Americans in the US economy.
IV. Multivariate Estimation Results
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The within cohort estimates generally differ from the cross-section estimates and are significantly different from zero for both males and females in all cases. In almost all cases, these assimilation e stimates are larger (i.e., more positive or less negative) compared to those in the cross section, indicating that the cross-section estimates tend to be downward biased. In other words, assimilation rates are higher than the cross-section estimates sugges t when controlling for changes in cohort quality. For example, the estimate of assimilation for the 1985-89 male entry cohort is about -7.1 per cent over the ten-year period from 1990 to 2000 in the cross section, and -3.7 per cent in the disaggregated estimate of assimilation.
Since our main focus is the "quality" of newer Canadians in the United States, the across cohort estimates is what we will discuss. Here there is evidence of qualitative cohort changes for all of entry cohorts as evidenced by the significant coefficients throughout, and most of these are negative which suggests that the individuals who entered the US ten years after the cohort in question in were qualitatively better upon entry to the US For example, the What is interesting in the cases of both males and females is that there is a qualitative improvement in entry cohorts, not only in the 1990s, but in the 1980s as well, especially for females, suggesting that there has been either qualitative improvements in immigrant quality over the timeframe considered, or a positive selective out migration of Canadians from the United States, or both. Thus, the qualitative improvement in immigrant quality witnessed may be due to the improvement in successful cohorts or the migration of high quality Canadianborn individuals from the United States (presumably back to Canada). However, given the evidence that the numbers of Canadians to the US increased in the 1980s and 1990s (Mueller, 2006) , as well as the widening returns to skill distribution in the US, suggests that the former explanation is the most plausible. Tables 4 and 5 for males and females, respectively.
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For males, the negative numbers for the 1980s cohorts in the across cohort estimates for 2000 indicate that there has been a qualitative improvement in the 1990s cohorts, at least at the time of entry into the US. We know this already from the results in Table 3 . What is interesting here is that these qualitative improvements have occurred at each of the five For females (Table 5 ) the results are more uniform throughout the earnings distribution, and the negative estimates across cohorts for 1980s cohorts indicate a qualitative improvement of the 1990s cohorts at the time of entry, especially for the most recent entry cohort at the time of the 2000 census. Like males, however, the results for 1990 indicate that the improvement in quality began before the 1990s, at least at the median and above, again control for changes in macroeconomic conditions when estimating assimilation effects. 12 It should be noted that the results in Tables 4 and 5 were conducted using unweighted data, a limitation in STATA when estimating simultaneous-quantile regressions (i.e., the "sqreg" command). The upside is that the significance tests conducted in Tables 4 and 5 could be conducted efficiently using this command. In separate estimates, the cross-section estimates were conducted using weighted data (i.e., the "qreg" command in STATA). These coefficient estimates were comparable and always statistically significant (owing to the larger sample sizes). The calculations are available from the author upon request.
implying the importance of the change in the earnings distribution in the United States in the 1980s.
In sum, these results are mixed regarding the qualitative changes in the flow of Canadians to the United States during the 1980s and 1990s. Immigrants of either gender do show significantly larger relative entry salaries compared to those who entered 10 years earlier, but so do those who entered during earlier periods. The quantile regressions suggest that the improvement in quality has been throughout the income distribution for women, but has been more concentrated in the middle income ranges for males.
V. Conclusions
Our results suggest that the much-discussed brain drain from Canada to the United
States of the 1990s may have in fact begun much earlier, at least qualitatively. The widening distribution of income and higher returns in to education in the United States relative to Canada provided the motives necessary for an improvement in the quality of this migration, but there is little evidence suggesting that qualitative differences amongst immigrant cohorts in the 1980s and 1990s are different than those of earlier immigrant cohorts. After controlling for individual income generating characteristics and macroeconomic conditions in the United
States, we find that the most recent entry cohort of Canadians of either gender displayed significant qualitative improvements as measured by salaries relative to those who entered 10 years earlier, but so to did earlier entry cohorts of Canadians. This suggests that the much discussed widening of the income distribution in the US (Juhn, 1999; Juhn, Murphy, and Pierce, 1993) may not have increased the quality of immigrants from Canada. In other words, our results do suggest that intensive immigration (in terms of quality) may not have changed, but extensive migration (in terms of numbers) may have increased total flow of Canadians entering the United States (Mueller, 2006) . Finally, it is not only those at the upper tails of the earnings distribution that experienced earnings gains relative to the American-born. The largest gain for men tend to be in the middle of the distribution, while for women the gains were more uniformly distributed. Notes: The 1, 5, and 10 per cent levels of significance are denoted by ***, **, and *, respectively. Wald tests between 1980/90 and 1990/2000 for both males and females reject pooling the data. Wald tests in each year between Americans and Canadians, for both males and females, also reject pooling the data. 
